Binding and internalization of an LFA-1-derived cyclic peptide by ICAM receptors on activated lymphocyte: a potential ligand for drug targeting to ICAM-1-expressing cells.
The interaction of cell-adhesion molecules LFA-1/ICAM-1 is critical for many inflammatory and immune responses. Blockades of this interaction using antibodies or peptide analogs are being developed as therapeutic approaches for inflammatory and autoimmune diseases. The aim of this study is to examine the binding and internalization mechanisms of LFA-1 peptide [cLAB.L or cyclo-(1,12)-PenITDGEATDSGC] mediated by ICAM receptors on the surface of lymphocytes. The binding and internalization of cLAB.L were evaluated using fluorescence-labeled cLAB.L on activated Molt-3 cells, measured by flow cytometry. Confocal fluorescence microscopy was also used to image the distribution of peptide binding and internalization. The binding of FITC-cLAB.L exhibited bimodal cell distribution and was enhanced by Ca2+ and Mg2+. Marked differences in peptide binding were found between 37 and 4 degrees C, as well as between activated and non-activated cells. Unlabeled peptide, low temperature, and the absence of cell activation suppress the peptide binding. The presence of peptide in the cytoplasm was detected in 37 but not 4 degrees C binding. Peptide cLAB.L inhibited the binding of monoclonal antibodies to domain D1 of ICAM-1 and domain D1 of ICAM-3. Peptide cLAB.L can bind to the D1-domain of ICAM-1 and, to a lesser extent, to ICAM-3 on activated T-cells. Peptide binding indicates responses to the multiple and dynamic states of activated receptor ICAMs, this peptide may also be internalized by ICAM receptors on T-cells. This work suggests that cLAB.L has a therapeutic potential to target drugs to ICAM-1 expressing cells including autoreactive lymphocytes and inflamed tissues.